Marliolide inhibits skin carcinogenesis by activating NRF2/ARE to induce heme oxygenase-1.
Heme oxygenase-1 (HO-1) catalyzes the enzymatic degradation of heme to produce three anti-oxidant molecules: carbon monoxide (CO), ferrous ion (Fe2+), and biliverdin. Induction of HO-1 is currently considered as a feasible strategy to treat oxidative stress-related diseases. In the present study, we identified marliolide as a novel inducer of HO-1 in human normal keratinocyte HaCaT cells. Mechanism-based studies demonstrated that the induction of HO-1 by marliolide occurred through activation of NRF2/ARE via direct binding of marliolide to KEAP1. Structure-activity relationship revealed chemical moieties of marliolide critical for induction of HO-1, which renders a support for Michael reaction as a potential mechanism of action. Finally, we observed that marliolide significantly inhibited the papilloma formation in DMBA/TPA-induced mouse skin carcinogenesis model and this event was closely associated with lowering the formation of 8-OH-G and 4-HNE in vivo. Together, our study provides the first evidence that marliolide might be effective against oxidative stress-related skin disorders.